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THE RESEARCH PROBLEM 
Background 
Indonesia,  w i t h  a  y e a r l y  p roduc t i on  o f  11 m i l l i o n  tons o f  
f r e s h  r o o t ,  i s  t h e  second l a r g e s t  cassava-producing coun t r y  i n  t h e  
w o r l d  and t h e  second l a r g e s t  expo r te r  o f  cassava (200,000 tons d r i e d  
cassava). 
Cassava i s  a  smal l  farmers c rop  i n  Indones ia .  I t  i s  con- 
sumed mos t l y  as f r e s h  roo t s ,  w i t h  a  sma l l  b u t  i n c r e a s i n g  amount as 
p e l l e t e d  an ina l  feed f o r  expor t .  It i s  t h e  t h i r d  most impo r tan t  
crop i n  Indones ia  a f t e r  r i c e  and corn, a l though y i e l d s  a re  low w i t h  
an average o f  about 7  - t o n s  p e r  hec ta re .  One reason f o r .  these 1 ow 
y i e l d s  was t h a t  t he re  was very  l i t t l e  research c a p a b i l i t y  a t  t h e  t ime  
the  p r o j e c t  began, w i t h  almost no research work be ing  undertaken. 
East  Java, one of  t h e  most densely  populated reg ions  o f  t h e  
world,  and t h e  most impo r tan t  cassava-produci  ng r e g i o n  i n  Indonesia,  
i s  t h e  home of a  p o t e n t i a l l y  ve ry  s i g n i f i c a n t  p roduc t i on  i n n o v a t i o n  
developed by a l o c a l  farmer,  M r .  Mukibat, i n  1952. T h i s  technique 
was adopted by a number o f  farmers i n  East  Java, b u t  be fo re  t h i s  
p r o j e c t  was undertaken, o n l y  a  few unsystemat ic  exper iments had been 
c a r r i e d  o u t  t o  determine t he  m e r i t  o f  t h i s  new technique. 
P r o j e c t  Development 
The p r o j e c t  can be seen as a fo l low-up  o f  a  cassava workshop 
h e l d  i n  London i n  January 1973, d u r i n g  which a work ing  r e l a t i o n  
between Brawi j aya  U n i v e r s i t y  and t he  Centre was es tab l i shed .  
Dr. G.N. de B r u i j n  f rom t h e  Department o f  T r o p i c a l  Crops, A g r i c u l -  
t u r a l  U n i v e r s i t y ,  Wageningen, was t h e  med ia to r  o f  such con tac ts .  
The cassava network e s t a b l i s h e d  by  IDRC w i t h  s u b s t a n t i a l  
back-up from CIAT s c i e n t i s t s ,  had g r a d u a l l y  expanded f rom L a t i n  
America t o  i n c l u d e  most o f  t h e  impo r tan t  cassava-producing coun t r i es .  
Indonesia was d i f f i c u l t  t o  b r i n g  i n t o  t h i s  network s i n c e  i t  lacked  
even a min imal  research  nucleus around which one cou ld  b u i l d  a  
s t r ong  research  program. 
The AFNS Assoc iate D i r e c t o r  concerned w i t h  t h e  cassava pro- 
gram decided t o  encourage Brawi j a y a  U n i v e r s i t y  i n  East  Java t o  
prepare and submi t  a  research  p r o j e c t  t o  f u r t h e r  i n v e s t i g a t e  t h e  
Mukibat system. 
The Mukibat cassava svstem c o n s i s t s  o f  q r a f t i n q  t h e  t r e e  
cassava (M. g l a z i o v i i )  , a pe renn ia l  t h a t  does n o t  p r o d i c e  tuberous 
roo t s ,  on70 t he  normal cassava (M. escu len ta ) .  I t  was es t imated  
(based on sketchy da ta )  t h a t  undFr comparable c o n d i t i o n s  , y i e l d s  
us ing  t h e  ~ u k i b a t  system a t  l e a s t  doubled those f r om t h e  l ?ad i t i ona l  
system. Another i n d i c a t o r  o f  t h e  new system's  p o t e n t i a l  was i t s  
spread t o  a  smal l  b u t  i n c r e a s i n g  number o f  farmers i n  East  Java. 
Ob jec t i ves  
A p r o j e c t  was developed w i t h  t h e  f o l l o w i n g  t h r e e  o b j e c t i v e s  
(which remain e s s e n t i a l l y  t he  same i n  Phase I 1  excep t  f o r  t he  addi -  
t i o n  o f  d ) :  
a )  To s tudy  and f u r t h e r  develop t h e  p o t e n t i a l  o f  t he  
Muki b a t  system of combining t r e e  and normal cassava; 
b )  To l i n k  Indonesia i n t o  t h e  CIAT Cassava Research 
Network ; and, 
c )  To p rov ide  p r a c t i c a l  t r a i n i n g  i n  cassava research and 
development f o r  s t a f f  and graduate s tuden ts  a t  Brawi j aya  Un i ve rs i  ty. 
d )  I n  Phase I 1  i t  was dec ided t o  undertake s t u d i e s  on a  
v a r i a t i o n  o f  t he  Mukibat technique c a l l e d  t h e  Sa t raw i  system, 
named a f t e r  a  l o c a l  farmer  a l so .  T h i s  new system i n v o l v e s  t h e  
simultaneous g r a f t f n g  o f  one M. q l a z i o v i i  s c i o n  ( t h e  l e a f y  canopy 
o f  t h e  cassava) on to  t h r e e  M. escu len ta  s tocks  p l a n t e d  t o  form a  
t r i p o d .  I t  i s  hoped t h a t  t h i s  p l a n t  s t r u c t u r e  w i l l  improve r e s i s -  
tance t o  w ind  damage and inc reased  y i e l d s  wi 11 r e s u l t .  The 
Mukibat  system w i l l  be compared t o  t he  Sa t raw i  system and w i t h  
normal cassava. 
1.4 The Rec ip i en t  I n s t i t u t i o n  
The Brawi jaya  U n i v e r s i t y  was chosen because i t  was l o c a t e d  
i n  East  Java. I t  was t he  o n l y  i n s t i t u t i o n  t h a t  had done p rev ious  
work on f ood  crops and 1  i ves tock ,  b u t  more i m p o r t a n t l y ,  IDRC's 
Assoc ia te D i r e c t o r  was impressed by t he  F a c u l t y  o f  A g r i c u l t u r e ' s  
sma l l  (14  s t a f f  members o n l y ) ,  young, b u t  v e r y  e n t h u s i a s t i c  team 
o f  s c i e n t i s t s  who had an i n t e r e s t  i n  cassava research.  
2. PROJECT PERFORMANCE 
2.1 Personnel and Resource Use 
Whi le  t h e r e  has been a  genera l  shor tage o f  s t a f f ,  t he  p r o j e c t  
has b e n e f i t e d  f rom t h e  s t r o n g  l eade rsh ip  o f  t he  two P r o j e c t  D i r e c t o r s .  
'The p r o j e c t  o r i g i n a l l y  r e l i e d  l a r g e l y  on s tuden t  f i e l d w o r k  w i t h  p a r t -  
t ime s t a f f  guidance, b u t  g iven  t h e  shor tage  o f  s tuden ts  i n  p a r t i c u l a r  
f i e l d s  a t  t imes,  and t he  o t h e r  commitments o f  s t a f f ,  t h e  p r o j e c t  has 
swi tched t o  us ing  a  m i x t u r e  o f  f u l l - t i m e  p r o j e c t  s t a f f  and s tuden t  
- workers t o  c a r r y  o u t  t he  research.  I n  terms o f  t h e  research s ta f f ,  
t h e r e  a r e  f i v e  agronomists,  two en tomolog is ts ,  two s o i l  s c i e n t i s t s ,  
one food t e c h n o l o g i s t ,  and one economist  i nvo l ved .  The F a c u l t y  of  
A g r i c u l t u r e  has made t he  m a j o r i t y  o f  t h e i r  o f f i c e  space and equipment 
a v a i l a b l e  f o r  use by t h e  p r o j e c t  research  s t a f f .  
2.2 The Research Program 
I n  t h e  beginn ing , experiments were o f t e n  i n t e r r u p t e d  o r  
delayed due t o  shortages of s t a f f  and m a t e r i a l ,  unforeseen n a t i o n a l  
events,  and a l s o  because of t he  s t a f f ' s  i n a b i l i t y  t o  judge how much 
work they  cou ld  comfor tab ly  handle. Th i s  s i t u a t i o n  has improved 
l a r g e l y  by r e s t r i c t i n g  t he  geographic d i s p e r s a l  o f  experiments, 
which makes them e a s i e r  t o  manage. The problem here i s  t h a t  expe r i -  
mental r e s u l t s  may n o t  be as appl  i c a b l  e  t o  a1 1  e c o l o g i c a l  reg ions  
o f  East Java. 
2.3 Time Frame 
Desp i te  t he  d i f f i c u l t i e s  o u t l i n e d  below, Phase I was com- 
p l e t e d  on schedule and Phase I1  i s  p rogress ing  accord ing  t o  t h e  
o r i g i n a l  program. The p r o j e c t  leader ,  Dr. Soetono, f ee l s  t h a t  a  
d e f i n i t e  answer t o  t he  va lue  o f  t he  Mukibat  system cou ld  be had 
by 1980, b u t  t h i s  wi  11 r e q u i r e  more conc lus i ve  answers as t o  how 
t h e  system c o n t r i b u t e s  t o  t he  fa rmers '  p resen t  o v e r a l l  c ropp ing  
p a t t e r n .  I t  i s  a l s o  f e l t  by consu l t an t s  t h a t  t h e  p r o j e c t  w i l l  have 
t o  i n v o l v e  more exper imenta l  s t a t i o n  t e s t i n g  t o  meet t h e  1980 dead- 
1  ine.  
2.4 Technica l  Achievements 
P r o j e c t  r e s u l t s  have been presented i n  a  s e r i e s  o f  progress 
r e p o r t s ,  two pub1 i c a t i o n s ,  and seminars. They can be summarized as 
f o l  1  ows : 
a )  Comparison o f  y i e l d s  between normal and Mukibat  cassava 
has shown t h a t  increases f rom t h e  Mukibat  system a r e  anywhere f rom 
114 per  c e n t  t o  347 p e r  c e n t  on a  d r y  m a t t e r  bas is ,  t h e  va lue  most 
o f t e n  i n c u r r e d  be ing approx imate ly  130 pe r  c e n t  t o  150 per  cen t .  I t  
should be noted, though, t h a t  these r e s u l t s  a re  based on a  growing 
season o f  10 months f o r  normal cassava and 15 months f o r  Mukibat 
cassava. 
b )  Mukibat  cassava con t inues  t o  f i x  d r y  m a t t e r  up t o  a  
p e r i o d  of 18 months, compared t o  o n l y  14 months w i t h  normal cassava. 
Furthermore, a t  any t ime  d u r i n g  t h e  p e r i o d  o f  d r y  m a t t e r  f i x a t i o n ,  
t h e  d r y  m a t t e r  con ten t  i s  h i ghe r  i n  Mukibat  cassava. A t  10 months 
d r y  m a t t e r  o f  Mukibat cassava i s  26.2 and 23.3 p e r  c e n t  f o r  normal 
cassava; a t  12 months t h e  va lues  a re  30.5 and 29.2 p e r  c e n t  respec- 
t i v e l y ;  a t  14 months i t  i s  34.7 and 31.8 per  cen t .  The increased 
p e r i o d  o f  d r y  ma t te r  f i x a t i o n  i n  Muki b a t  cassava a1 lows t h e  farmer 
t o  s t o r e  h i s  cassava r o o t s  i n  t h e  ground f o r  a  l onge r  t ime  w i t h o u t  
- f e a r  o f  r o o t  decomposit ion. 
c )  A1 though d igg ing  p l a n t i n g  ho les  i s  t r a d i t i o n a l  l y  used 
i n  t h e  Mukibat  system, i t  has been demonstrated t h a t  t h i s  l a b o r i o u s  
p r a c t i c e  i s  n o t  necessary. Th i s  i s  an impo r tan t  f i n d i n g  s i n c e  one of 
t h e  p r imary  reasons c i t e d  by farmers ( i n  a  survey i n  1973) f o r  n o t  
swi tch ing  from normal t o  Mukibat p roduct ion  was the  g rea te r  labour  
requirenients f o r  Muki bat .  
d) S i g n i f i c a n t  f e r t i  1  i zer response has been obtained, b u t  
on l y  f o l l o w i n g  the  a p p l i c a t i o n  of n i t rogen.  
e )  The s u p e r i o r i t y  of Mukibat cassava i n  terms o f  y i e l d  i s  
g rea tes t  f o r  the  slow growing v a r i e t i e s  pre fer red  by consumers. 
f )  I t  i s  poss ib le  t o  use the  g ra f t s  f o r  more than one 
p lan t i ng ,  enabl ing farmers t o  spread t h e i r  g r a f t i n g  cos ts  over more 
than j u s t  one growing season. Re-use a t  present appears t o  be 
l i m i t e d  by t h e  f e a r  of a  carry-over  of pests and disease, and the  
s u s c e p t i b i l i t y  o f  t h e  g r a f t  t o  wind damage. 
g )  Pre l im inary  r e s u l t s  on the  Satrawi system i n d i c a t e  
t h a t  i t  provides no s i g n i f i c a n t  benef i ts  over t h a t  o f  the  Mukibat 
sys tem. Other p r e l  im inary  r e s ~ ~ l  t s  on pest  c o n t r o l  , growth cyc le,  
p l a n t i n g  season, etc., are h i g h l y  encouraging. However, more 
experiments are needed t o  c l a r i f y  more p r e c i s e l y  the  techn ica l  and 
economic i m p l i c a t i o n s  o f  these technologies. 
2.5 Personnel and I n s t i t u t i o n a l  Development 
The p r o j e c t  has produced some i n t e r e s t i n g  r e s u l t s  and has 
a l so  ra i sed  a  number of quest ions, n o t  o n l y  f o r  the  f u t u r e  develop- 
ment of the  Mukibat system i n  Indonesia, bu t  a l s o  on the  whole 
mechanism of r o o t  th icken ing  i n  cassava. As a  r e s u l t ,  the  p r o j e c t  
has a t t r a c t e d  a  l o t  o f  a t t e n t i o n  elsewhere. Th is  has been p a r t i c u -  
l a r l y  impor tan t  f o r  t he  morale of the  young and smal l  Brawi jaya 
Un ive rs i t y .  Brawi jaya Un ivers i  ty has made subs tan t i a l  progress i n  
l e a r n i n g  how t o  manage a  research p r o j e c t  and i n  developing a  team 
of s c i e n t i s t s  who w i l l  be capable of c a r r y i n g  on a  major research 
program. The recogn i t i on  achieved by t h i s  p r o j e c t  has encouraged 
the Dean and s ta f f  members t o  attempt t o  c rea te  a  Cassava Research 
I n s t i t u t e  a t  Brawijaya U n i v e r s i t y  which, g iven the  importance of 
cassava i n  East Java, could become one o f  t he  main centres f o r  
cassava research i n  Indonesia. 
Whi le the  Facu l ty  has o n l y  one Ph.D on s t a f f  a t  present ,  
t he re  w i l l  be an a d d i t i o n a l  t h ree  by the  end of Phase I 1  i n  1980. 
One s c i e n t i s t  now studying towards h i s  Ph.D. a t  Wageningen Univer-  
s i t y  i n  Holland, i s  expected t o  do h i s  f i e l d w o r k  on cassava a t  
Brawijaya through p r o j e c t  funds. Two o f  the f u l l - t i m e  p r o j e c t  s ta f f  
have been of fered Ph.D. scholarships i n  A u s t r a l i a .  It i s  u n l i k e l y  
t h a t  any arrangement can be worked o u t  t o  ensure t h a t  they w i l l  be 
- able t o  do t h e i r  Ph.D. work on cassava, b u t  t h i s  p o s s i b i l i t y  i s  being 
explored. 
Whi le the  number of students who w i  11 undertake research on 
some aspect of cassava product ion  fo r  t h e i r  I ngen ieu r ' s  degree by 
the end o f  the  second phase i n  1980 w i l l  n o t  be as l a r g e  as o r i g i n -  
a l l y  planned (45) due t o  the  d i f f i c u l t y  o f  r e c r u i t i n g  s u f f i c i e n t  
students  of t h e  r i g h t  t y p e  and then  p r o v i d i n g  adequate superv is ion ,  
t he  t o t a l  number wi 11 rep resen t  an i nc rease  o f  18 graduates expe r i -  
enced i n  cassava research i n  Indonesia.  
2.6  Management and Coord ina t ion  
The f o l l o w i n g  i s  a  diagram of t h e  management s t r u c t u r e .  
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The management o f  t h e  p r o j e c t  has been broadened f rom t h e  
p r o j e c t  l eade r  t o  a  four-man committee, composed o f  four  un i ve r -  
s i t y  s ta f f ,  a l l  of whom a r e  i n v o l v e d  i n  t h e  p r o j e c t .  Th i s  s t r u c t u r e  
has been re1  a t i v e l y  successfu l  i n  ensur ing  comple t ion  o f  experiments 
g i ven  t h e  l i m i t e d  number o f  s t a f f  and s tuden ts  a v a i l a b l e .  The 
Management Committee has met f r e q u e n t l y  and has been a c t i v e  p r i m a r i l y  
i n  t h e  f i r s t  two o f  t h e  f o l l o w i n g  t h r e e  f unc t i ons  no rma l l y  c a r r i e d  
o u t  by a  p r o j e c t  management committee: 
a )  A d m i n i s t r a t i v e  c o n t r o l  ; 
b )  D i r e c t i o n  o f  t h e  s c i e n t i f i c  program; and 
c )  Ex te rna l  1  i a i  son w i t h  o t h e r  government departments, 
research i n s t i t u t i o n s  , and ex tens ion  se rv i ces .  
2.7  Research Planning and Eva1 u a t i  on 
The p r imary  c o n s u l t a n t  used i n  t h e  p r o j e c t ,  D r .  de B r u i j n ,  
has p layed  a  major  r o l e  i n  h e l p i n g  t h e  p r o j e c t  s t a f f  p l an  each y e a r ' s  
- t r i - a l s  and e v a l u a t i n g  t h e  r e s u l t s  o f  p rev ious  work. As de B r u i j n  had 
spent severa l  years  a t  t h e  U n i v e r s i t y  b e f o r e  t h e  s t a r t  o f  t h e  p r o j e c t  
work ing on cassava research, he was f a m i l i a r  w i t h  bo th  t h e  s t a f f  and 
c a p a b i l i t y  o f  t h e  U n i v e r s i t y .  T h i s  has a1 lowed him t o  p r o v i d e  d e t a i l e d  
guidance on t h e  U n i v e r s i t y ' s  exper imenta l  program, many aspects of 
which were comple te ly  new t o  t h e  s t a f f  b e f o r e  t h e  p r o j e c t  s t a r t e d .  
Righ t  from the  beginning, I D R C  p r o j e c t  o f f i c e r s  have f e l t  
t h a t  the p r o j e c t  s ta f f  have had a very l o g i c a l  procedure f o r  devel-  
oping i t s  annual research design and has been prompt i n  submi t t ing  
s i x  progress repo r t s  t o  IDRC. Where they have developed no t i ceab ly  
i s  i n  being ab le  t o  conduct experiments through t o  conclus ion.  
Furthermore, I D R C  s ta f f  and consu l tan ts  have comnented very favour-  
a b l y  on t h e  development of t he  p r o j e c t  team's self-conf idence and 
t h e i r  a b i l i t y  t o  deter~i l lne and defend t h e i r  own research program. 
As regards eva lua t ion ,  t h e  socio-economic ana lys i s  and 
eva lua t ion  of t h e  p r o j e c t ' s  r e s u l t s  i s  almost n e g l i g i b l e .  Some 
informat ion on farmer p rac t i ces  was c o l l e c t e d  i n  a 1974 survey 
b u t  on a f a i r l y  l i m i t e d  basis .  The u n i v e r s i t y  s t a f f  i nvo l ved  i n  
t h i s  p r o j e c t  tend t o  evaluate the  p r o j e c t  i n  terms o f  what i t  i s  
doing t o  increase the  number and l e v e l  o f  t r a i n e d  s t a f f  r a t h e r  
than i n  terms of what t h e  research program may be ab le  t o  achieve. 
Thus the re  i s  a tendency t o  t r y  t o  send as many s t a f f  as poss ib le  
f o r  up-grading from p r o j e c t  funds. Given the  l i m i t e d  nurr~ber o f  
s ta f f  w i t h  post-graduate degrees i n  the  U n i v e r s i t y ,  t h i s  i s  n o t  a 
s u r p r i s i n g  o r  perhaps an unreasonable focus. 
2.8 F inanc ia l  and Admini s t r a t i v e  Problems 
Appendix A shows the  p r o j e c t  budget versus ac tua l  expenditures 
f o r  Phase I and Phase 11. Appendix B shows the  r e l a t i o n s h i p  between 
the  budget versus ac tua l  expenditures f o r  bo th  Phase I and Phase I 1  
(Year 2 of Phase I 1  a re  es t imates) .  
The most d i f f i c u l t  aspect o f  dea l i ng  w i t h  IDRC i n  t h i s  p r o j e c t  
has a r i s e n  from compl icat ions i n  t h e  t r a n s f e r  o f  funds. The d i f f e r -  
en t  p r o j e c t  managers i nvo l ved  have had no experience i n  managing and 
accounting f o r  p r o j e c t  expendi tures before becoming invo lved i n  t h i s  
p ro jec t .  
I n  Phase I the f i r s t  two f i n a n c i a l  r e p o r t s  were both incom- 
p l e t e  and l a t e  i n  a r r i v i n g .  Th is  r e s u l t e d  i n  delays o f  two and four 
months r e s p e c t i v e l y  i n  t h e  sending of p r o j e c t  funds t o  Indonesia. 
As t h e  p r o j e c t  progressed, however, improved f i nanci a1 statements 
al lowed the t h i r d  and f o u r t h  payments t o  be made ahead of schedule. 
The s t a r t - u p  da te  o f  Phase I 1  presented considerable d i f f i -  
c u l t i e s  f o r  t h e  p r o j e c t  leaders. Since the commitment date f o r  
Phase I 1  was November 25, 1976, the  p r o j e c t  leaders t r i e d  t o  assign 
subsequent expenditures t o  e i t h e r  Phase I o r  Phase I 1  according t o  
the  use of t he  money, n o t  t h e  t i m i n g  o f  the  expenditures. The 
expenditures on the  1975 crop (harvested up t o  May 1977) were 
assigned t o  Phase I. A l l  o the r  expenditures were assigned t o  
Phase 11. AFNS has now adopted the  p r a c t i c e  o f  arranging r e p o r t -  
i n g  t imes most appropr ia te  t o  l o c a l  cond i t ions ,  such as f i s c a l  
year  o r  harvest period. 
Pa r t  of the o v e r a l l  de lay  i n  the  r e c e i p t  of funds has been 
the  p o l i c y  o f  t r a n s f e r r i n g  funds t o  the  U n i v e r s i t y  through t h e  
Indonesian I n s t i t u t e  o f  Sciences , ( L I P I ) .  I n  o rder  t o  minlmi ze 
delays, - LIP1 has now asked I D R C  t o  send f u t u r e  payments d i r e c t l y  t o  
the  Un ive rs i t y .  
2.9 Nat iona l  Linkages 
The l i n k s  between Brawi jaya U n i v e r s i t y  and o t h e r  research 
i n s t i  t u t i  9ns i n c l  udinq the  Centra l  Research I n s t i  t u t e  f o r  A q r i  cu l  t u r e  
(CRIA)* - are l i m i t e d  b u t  improving. No representa t ives  o f  t he  M i n i s t r y  o f  
A g r i c u l t u r e  o r  o ther  i n s t i t u t i o n s  have been i n v i t e d  t o  p a r t i c i p a t e  
i n  the regu la r  coord ina t ing  committee meetings o f  t he  cassava p r o j e c t  
o r  i nvo l ved  i n  t h e  prepara t ion  o f  t h e  p r o j e c t  proposal and the  annual 
p repara t ion  o f  t h e  research program. 
S i m i l a r l y ,  t h e  U n i v e r s i t y  has n o t  kept  c lose  contac t  w i t h  L I P I  
which must approve a l l  requests f o r  ex te rna l  donor ass is tance f rom 
Indonesi an i n s t i  t u t i o n s  and Indonesi a ' s  c o u ~ t e r p a r t  c o n t r i  b u t i  ons. 
Thus L I P I  's  awareness o f ,  and i n t e r e s t  i n  ensur ing cont inu ing  f i n a n c i  a1 
support  i n  the  p r o j e c t  a f t e r  I D R C  support  i s  withdrawn, i s  l i m i t e d .  
2.10 The De l i ve ry  System 
The U n i v e r s i t y  has begun t o  cooperate w i t h  the  smal l  - C R I A  u n i t  
i n  East Java, and the  P r o j e c t  Leader presented a  paper on the  r e s u l t s  
o f  t h e i r  research a t  a  recent  C R I A  conference i n  Kalimantan, where the  
Government i s  beginning t o  p r o s  la rge-sca le  product ion  o f  cassava. 
'Three o f  t h e  U n i v e r s i t y  s t a f f  now serve as consu l tan ts  t o  the l o c a l  
C R I A  u n i t  and C R I A  has prov ided l and  f o r  one o f  t he  p r o j e c t ' s  expe r i -  -
mental s i t e s .  m A  a lso  began t o  pay the  per  diem costs o f  f i e l d  
students a t  t h i s t e  i n  the  l a s t  year.  The l o c a l  d i r e c t o r  o f  the 
C R I A  s t a t i o n  has approached the  U n i v e r s i t y  suggest ing t h a t  a  formal 
agreement o f  cooperat ion between the  two groups be es tab l i shed  w i t h  
CRIA's f - inanci  a1 responsi b i  1  i t i e s  ou t l ined.  I f  such an agreement i s  -
reached, t h i s  would create the  f i r s t  o f f i c i a l  l i n k s  between the  
M i n i s t r y  o f  A g r i c u l t u r e  and t h e  U n i v e r s i t y  w i t h i n  the  reg ion  and he lp  
s e t  the  framework f o r  i n c o r p o r a t i o n  o f  a  cassava research program a t  
Brawi jaya  i n t o  a  na t i ona l  program. 
However, u n t i  1  an e f f e c t i  ve n a t i o n a l  program and d e l i  very sys- 
tem i s  es tab l i shed  i t  w i l l  be d i f f i c u l t  f o r  Brawi j aya  t o  dissenlinate 
i t s  r e s u l t s  and have any major inipact on smal l  farmer product ion.  The 
r e s u l t s  o f  i t s  program are l i k e l y  t o  be o f  more immediate b e n e f i t  t o  
t he  1 arger  cassava p l  an ta t ions  and smal l  farmer product ion  uni t s  sur -  
rounding these p lan ta t i ons  which are  now be ing  es tab l i shed  i n  Kal imantan 
and Sumatra. 
2.1 1  'The Benef i c i  ary 
I n  1974, the Fach l ty  c a r r i e d  ou t  a  survey o f  cassava and 
* 
.Establ ished i n  1966 and placed under the  scope o f  t h e  Department o f  
Ag r i cu l t u re .  I t s  mandate i s  t o  f i n d  new technology t o  s t i m u l a t e  food 
product ion and which i s  a1 so acceptable t o  the smal l  farmer. 
Muki b a t  p roduct ion  p r a c t i  ces i nvol v i  ng 292 farmers who used t h e  Muki ba t  
system. This basel ine survey publ ished i n  1976 was a major  achievement 
f o r  t he  Facu l ty  which had never organized and run a farm survey before. 
While t h i s  survey was usefu l  i n  p rov id ing  some in fo rma t ion  on product ion 
p rac t i ces  ( the  survey i n d i c a t e d  t h a t  t he  average Mukibat farmer had a 
ho ld ing  o f  .88 hectare o f  which about 20 pe r  cent  i s  p lan ted  w i t h  norm- 
a l  cassava and 17 per  cent  w i t h  Mukibat p lan ts  and t h a t  most Mukibat 
cassava i s  grown i n  farmyards where s o i l  f e r t i l i t y  i s  considerably 
h ighe r ) ,  much more i n fo rma t ion  on product ion  techniques and on the i n -  
t e g r a t i o n  o f  Mukibat and normal cassava product ion  w i t h i n  the farmers'  
o v e r a l l  cropping system i s  required. Fie1 d data c o l l e c t i o n  and anal-  
y s i s  i s  a time'-consuming and d i f f i c u l t  exerc ise,  and the  Facu l ty  a t  
the  moment lacks  the experience and personnel t o  c a r r y  t h i s  out. Thus 
i t  w i l l  be d i f f i c u l t  t o  develop recommendations f o r  farmers which are 
t a i  1  ored t o  t h e i  r speci f i  c envi  ronmen t s .  
An encouraging note i s  t h a t  the A g r i c u l t u r a l  Development Council 
(ADC) i s  p l a c i n g  a team o f  two experienced ADC employees a t  Brawi jaya  
Un ive rs i t y .  Discussions have taken p lace among IDRC, ADC, and the 
U n i v e r s i t y  on how t h i s  team could undertake some v i l l a g e  l e v e l  s tud ies  
o f  t he  farmers ' soc i  o-economi c  env i  ronmen t and cassava product i  on 
p r a c t i  ces . 
Regional Linkages 
The p r o j e c t  has had r e g u l a r  v i s i t s  from s c i e n t i s t s  ou ts ide  the  
country  and several s t a f f  have t r a v e l  l e d  abroad. This has con t r i bu ted  
t o  the growing sel f -conf idence o f  the s c i e n t i s t s  i n  the  p r o j e c t ,  and 
t o  a l esse r  ex ten t ,  i s  beginning t o  create l i n k s  between the s c i e n t i s t s  
i n  the p r o j e c t  and those elsewhere, al though the U n i v e r s i t y  i s  s t i l l  
f a i r l y  i s o l a t e d .  There i s  a no t iceab le  l ack  o f  in terchange among 
s c i e n t i s t s  i n  the  region. 
There have been several  CIAT s t a f f  who have v i s i t e d  the  p r o j e c t  
b u t  no one who has ever  v i s i t e d  Brawi jaya U n i v e r s i t y  more than once. 
The most hopeful  i n i t i a t i v e  t o  create more e f f e c t i v e  reg iona l  l i n k s  and 
t o  ensure some c o n t i n u i t y  i n  CIAT1s r e l a t i o n s h i p  w i t h  the  na t i ona l  pro- 
grams i n  Asia, was the  appointment about one y e a r  ago o f  an Asian 
s c i e n t i s t  as a reg iona l  CIAT cassava coord ina tor  through funds prov ided 
by IDRC. This coord ina tor  w i l l  r e g u l a r l y  v i s i t  each o f  t h e  cassava r e -  
search p r o j e c t s  i n  t h e  region,  passing on i n fo rma t ion  from CIAT and 
o ther  na t i ona l  programs and he1 p ing  t o  arrange workshops, t ra- i  nirrg, and 
t r a v e l .  One o f  t he  young s c i e n t i  s t s  a t  Brawi jaya  w i l l  be a t tend ing  an 
i n t e n s i v e  four-month t r a i n i n g  program on cassava a t  CIAT t h i s  yea r  
w i t h  24 other  young Asian s c i e n t i s t s .  The young s c i e n t i s t s  w i l l  bene- 
f i t  n o t  only  from the t r a i n i n g  program b u t  from the  personal contac t  
w i t h  o the r  young s c i e n t i s t s  working i n  t h e  same problems i n  the  region. 
IDRC'S ROLE AND INVOLVEMENT 
'There does n o t  appear t o  be any f e e l i n g  o f  excess ive  d i r e c t i o n  
on IDRC's p a r t ,  as t h e  p r o j e c t  s t a f f  i n  t h e  U n i v e r s i t y  and t h e  s t a f f  
a t  CRIA and L IP1  a l l  fee l  t h a t  cassava research has been g r o s s l y  ne- 
g l e c t e d  and that IDRC1s invo lvement  has acce le ra ted  t h e  development 
o f  a  research program t h a t  they  now want t o  e s t a b l i s h  on a  major  bas i s  
as soon as poss ib l e .  
However, i t  does r a i s e  t he  ques t i on  of how f a r  IDRC can go as 
a  c a t a l y s t  i n  c r e a t i n g  t h e  r i g h t  condi t i o n s  f o r  p roduc ing  research r e -  
s u l t s  t h a t  can be u t i l i z e d  by t h e  sma l l  farmer. I n  t h i s  case, IDRC 
suppor t  has he lped develop a  sma l l  b u t  e f f e c t i v e  research  team a t  
Brawi jaya  U n i v e r s i t y ,  b u t  niore e f f o r t  may be r e q u i r e d  t o  ensure on- 
go ing f i n a n c i a l  suppor t  so t h a t  t h e  cassava program a t  Brawi j aya  can 
con t inue  a f t e r  IDRC fund ing  te rmina tes  i n  1980. Na t i ona l  research has 
j u s t  been reorgan ized  w i t h  ass is tance  from the  World Bank and a f t e r  two 
o r  t h r e e  years  o f  i n d e c i s i o n  t h e  Government has decided t o  g i v e  a  
s t r o n g  focus t o  cassava. IDRC f e e l s  t h a t  Brawi j a y a  U n i v e r s i t y  has had 
some i n f l uence  on t h i s  dec is ion .  Related t o  t h i s ,  and as an e s s e n t i a l  
component i n  ensur ing  t h a t  t h e  r e s u l t s  o f  Brawi j a y a ' s  research can be 
fed i n t o  the  M i n i s t r y  o f  A g r i c u l t u r e ' s  ex tens ion  se rv i ces ,  i s  t h e  de- 
velopment o f  a s t r o n g e r  n a t i o n a l  program managed by C R I A .  -CRIA has 
approached IDRC t o  a s s i s t  i n  t h e  developnient o f  a  n a t i o n a l  cassava re -  
search program, w i t h  IDRC suppor t  be ing  sought p r i m a r i l y  t o  h e l p  - CRIA 
draw on t h e  resources o f  t h e  i n t e r n a t i o n a l  cassava network,  and t o  
p rov ide  guidance on t h e  development o f  CRIA's program r a t h e r  than f o r  
any f i n a n c i a l  c o n t r i b u t i o n  IDRC migh t  p rov ide .  Suppor t  f rom IDRC f o r  
a  cassava p r o j e c t  a t  - C R I A  cou ld  have a  ma jo r  impac t  i n  develop ing t h i s  
n a t i o n a l  program and i n  h e l p i n g  t o  ensure t h a t  t h e  s t r o n g  cassava team 
a t  Brawi j aya  U n i v e r s i t y  i s  l i n k e d  w i t h  and suppor ted by t h i s  n a t i o n a l  
program. 
The p r o j e c t  s t a f f  i n  t h e i r  assessment o f  IDRC1s invo lvement  
commented p a r t i  cu l  a r l y  on t he  advantages o f  IDRC's ope ra t i ng  s t y l e .  
They f e l t  t h a t  IDRC1s o p e r a t i n g  procedures a l lowed then1 t o  develop and 
operate t h i s  p r o j e c t  a t  l i t t l e  c o s t  and admini s t r a t i  ve e f f o r t  re1 a t i v e  
t o  o t h e r  e x t e r n a l  l y  suppor ted p r o j e c t s .  They 1  i s  t e d  p r o j e c t s  whi ch 
they  a re  develop ing w i t h  o t h e r  donor agencies and commented t h a t  t h e  
r e s u l t i n g  n e g o t i a t i o n s  w i t h  t he  few s e n i o r  s t a f f  a t  t h e  U n i v e r s i t y  are 
ex t reme ly  time-consumi ng and f r u s t r a t i n g .  
One p a r t i c u l a r  p o l  i c y  o f  IDRC which has caused f i n a n c i a l  p ro -  
blems was the  IDRC po l  i c y  o f  p r o v i d i n g  o n l y  90 p e r  cen t  of es t ima ted  
p r o j e c t  r equ i  rements f o r  t h e  f i  r s t  i n s t a l l m e n t .  Th i s  po l  i cy o f  p a r t i a l  .- 
payment was o r i g i r r a l l y  es tab1 i s h e d  as many r e c i p i e n t  i n s t i  t u t i  ons were 
n o t . a b l e  t o  spend t h e i r  f u l l  a l l o c a t i o n  i n  t h e  f i r s t  year .  IDRC now 
prov ides  f u l l  payment o f  t h e  f i r s t  i n s t a l l m e n t .  
The p r o j e c t  s t a f f  have apprec ia ted  and bene f i t ed  from t h e  
v i s i t s  o f  t h e  two IDRC consu l t an t s  because they have cons ide rab le  ex -  
per ience  i n  t h e  t ype  o f  work t h e  p r o j e c t  s t a f f  are do ing  and because 
they have cons i s ten t l y  v i s i t e d  t h e  p r o j e c t  and fol lowed up promptly 
w i  t h  correspondence, commenti ng on the  research program and suggest ing 
p r a c t i c a l  adjustments whi ch the s t a f f  can implement. 'The p r o j e c t  
s t a f f  err~phasi zed the importance of using the  same consul t an ts  s ince  
they are fami 1 i a r  w i t h  them and they rece ive  consis t e n t  recommendations 
w i thou t  having t o  c o n t i n u a l l y  educate new consul tants . I D R C  s t a f f  res-  
pons ib le  f o r  the p r o j e c t  f e e l  t h a t  the use o f  t h e  two consul tants i n  
t h i s  p r o j e c t  was a c r u c i a l  f a c t o r  i n  p rov id ing  techn ica l  advice and 
encouraged s t a f f  t o  p lan  a r e a l i s t i c  program o f  experiments each year .  
4. BROADER DEVELOPMENT IMPLI CATIONS 
I t  was o r i g i n a l l y  hoped when designing the  p r o j e c t  t h a t  i t 
might  be poss ib le  t o  prove t h a t  the  Muk-ibat cassava product ion  system 
was a h i g h l y  p r o f i t a b l e  innovat ion ,  and t h a t  a s e t  of recommendations 
and promotion o f  t h i s  new techno1 ogy could' be accompl i khdd i n - a  9Rort 
pe r iod  o f  t ime. However, t h i s  has n o t  proven t o  be the  case as the  
research t o  date i n d i c a t e s  t h a t  t he re  i s  considerable v a r i a t i o n  i n  t he  
usefulness o f  t h i s  system, depending on such f a c t o r s  as the ava i lab-  
i li t y  o f  labour  and cond i t i on  o f  the s o i  1. 
A s c i e n t i f i c  base f o r  determining and improving on Mukibat 
cassava techniques i s  be i  ng l a i d ;  w i t h  the  expected a d d i t i o n  o f  
several  ADC personnel t o  the  Un ive rs i t y ,  the  p r o j e c t  should be able 
t o  expand t h i s  t o  r e l a t e  t h e i r  experimental  program and innovat ions 
t o  the e x i s t i n g  product ion  p rac t i ces  of t h e  farmer and t o  determine 
the  acceptabi 1 i t y  o f  new techniques. 
'The pr imary achievement o f  t h i s  p r o j e c t  may we1 1 be, however, 
the  development o f  t he  i n s t i t u t i o n a l  and personnel capac i ty  o f  the 
U n i v e r s i t y  which has acquired the  confidence and a b i l i t y  t o  ca r r y  o u t  
f u t u r e  research programs o f  comparable complexity.  
The major  remaining quest ions are whether i n s t i  t u t i o n a l  1 i nks  
between Brawi jaya and CRIA,  the  na t i ona l  a g r i c u l t u r a l  o rgan iza t ion ,  
can be created t o  ensure cont inued f i n a n c i a l  support  f o r  a g r i c u l t u r a l  
research a t  Brawi jaya, and whether the  Government's d e l i  very system 
w i  11 be developed t o  encourage farmers throughout Indonesia t o  adopt 
t h i s  system. I t  must be emphasized though t h a t  the d ia logue between 
CRIA,  IDRC, and Brawi j aya  U n i v e r s i t y  has been extremely encouraging. 
A f t e r  th ree  years o f  inconc lus ive  d iscussion w i t h  the  Government r e -  
garding the na t i ona l  cassava p o l i c y  , a much sharper focus has devel-  
6ped. This has a r i sen  from the  f a c t  t h a t  t he  leaders of the  program 
from CRIA, the A g r i c u l t u r a l  Facu l t y  from the U n i v e r s i t y  a t  Bogor, and 
- Brawi jaya U n i v e r s i t y  j o i n t l y  p a r t i c i p a t e d  i n  Jantiary 1978 i n  a one- 
month cassava product ion t r a i n i n g  course (funded by IDRC) . During 
t h i s  course, these th ree  s c i e n t i s t s  presented a f i r s t  d r a f t  proposal 
t o  I D R C  s t a f f  f o r  support  f o r  a - CRIA centered na t i ona l  program. 
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